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ABSTRACT : 

PURPOSE: To simplify the alignment of optical axes by 
providing a groove on 

the surface of one of a pair of plate-shaped members, 
providing a through hole 

in the surface of the other member and in a position 
approximately 

corresponding to the groove, and bonding the members 
together with the groove 
inside . 

CONSTITUTION: A pair of plate-shaped members la, lb, in 
which traps 5 to 5'" 

and migration grooves 2, 3 are filled with an analytical 
material and a buffer 

solution, is prepared. Needlelike electrodes are inserted 
into through holes 6 

to 6"' in the plate-shaped members, and a light source 
portion and a light 

receiving portion are connected to flanges 9, Ir- 
respectively. A 

predetermined potential difference is imparted to the traps 
5, 5' to force the 

analytical material to flow through the groove 3, and the 
analytical material 
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is injected into the groove 2. Next, a predetermined 
potential difference is 

also imparted to the traps 5", 5"' to cause the analytical 
material to migrate 

within the groove 2 from the trap 5' to the trap 5"'. 
During the migration 

process, light is applied to a cell portion 4 from an 
impinging optical fiber 

7. The light applied undergoes multiple reflections on the 
interior wall of 

the cell portion 4 and is transmitted to an outgoing 
optical fiber 8. The 

analytical material absorbs the light at the cell portion 
4, and difference in 

intensity of the light appears, and the separation is 
confirmed. Thus, the 

optical fibers' are buried in the light source and light 
receiving sides, so the 

necessity of fine adjustments for the alignment of optical 
axes is eliminated. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The capillary-electrophoresis equipment characterized by to have made said slot open for free passage, and to 
make an optical fiber lay under the plate-like part material in the capillary-eleqtrophoresis equipment which is equipped 
with the plate-like part material of a pair, prepares a through tube in the location which carries out abbreviation 
correspondence of the slot where liquid flows on the front face of one [ at least ] plate-like part material in this slot at 
the plate-like part material of another side respectively, carries out these plate-like part material fang furrow inside, 
stretches, is set, and changes. 

[Claim 2] Capillary-electrophoresis equipment according to claim 1 characterized by connecting a linkage to incidence 
opening and/or outgoing radiation opening of an optical fiber in the equipment of claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to capillary-electrophoresis equipment using the slot formed in plate-like 
part material in more detail about the electrophoresis apparatus used when analyzing protein, a nucleic acid, etc. of 
ultralow volume to a high speed and a high resolution as a capillary tube 
[0002] 

[Description of the Prior Art] In analyzing protein, a nucleic acid, etc. of ultralow volume conventionally, the 
electrophoresis apparatus is used and there is capillary-electrophoresis equipment as the typical equipment. After filling 
up this migration equipment with a migration buffer in the bore of about 50 micrometers, or the glass capillary tube not 
more than it and introducing a sample into one edge, the high voltage is impressed to capillary tube both ends. An 
analysis object can be developed within a capillary tube, surface area is [ the inside of a glass capillary tube ] large to 
the volume, namely, from cooling effectiveness being high, impression of the high voltage is attained and ultralow 
volume samples, such as DNA, can be analyzed in a high speed and a high resolution. 

[0003] moreover, the capillary tube outer diameter which the thing using said glass capillary tube carried out uses - 
100 - a number - since it is easy to damage with about 10 micrometers thinly, it has the technical problem for which 
the handling at the time of the capillary tube exchange which a user should perform is not easy. Therefore, the capillary 
electrophoresis chip which joined two substrates and was formed is proposed as described D.J.Harrison et'al./ 
Anal.Chim.Acta 283 (1993) 361-366. The example of this electrophoresis, chip is shown in drawing 5 This consists of 
transparence substrates (glass plate) 5 1 and 52 of a pair, forms the capillary slots 54 and 55 fbTrrngration in the front 
face of one transparence substrate 52, and forms a reservoir 53 in the location corresponding to the edge of the slots 54 
and 55 of the transparence substrate 51 of another side. 

[0004] Use of this equipment piles up both the transparence substrates 51 and 52, as shown in drawing 5 (c) and it 
pours in migration liquid into slots 54 and 55 from one of the reservoirs 53. And an electrode inserted in the reservoir 
53 ol one edge of the slot 54 of the shorter one, and only predetermined time impresses the high voltage Thereby a 
sample is distributed in a slot 54. Next, an electrode is inserted in the reservoir of the both ends of the slot 55 of the 
longer one, and a migration electrical potential difference is impressed. Thereby, electrophoresis of the inside of the 
sample fang furrow 55 which exists in a part for the intersection 56 of both the slots 54 and 55 is carried out And in the 
suitable location of a slot 55, it is countered in optical incidence opening, detectors, such as spectrophotometer for 
mnTl 0 V1SlblC re§1 ° n ^ 3 fluor °P hotometer ' are arranged, and a separation component is detected. 

[Problem(s) to be Solved by the Invention] However, with conventional capillary-electrophoresis equipment since the 
light which irradiates light correctly in the slot on the substrate, and is emitted is efficiently condensed in case it 
measures, skillful work and special components are needed. That is, at the time of condensing, arrangement of a 
condenser lens is needed [ at the time of assembly ] at the time of the exposure of light for manual fine tuning between 
the light source and a transparence substrate. In order to arrange the lens arranged in order to raise especially the rate of 
condensing on the outside of a transparence substrate, it must perform optical outgoing radiation opening on a 
substrate, a lens, and optical-axis doubling of a photo detector. It performs optical-axis doubling a lens and a photo 
detector at the time of rigging, and in order to have to carry out at the time of wearing of a substrate, an operator has to 
perform optical-axis setting optical outgoing radiation opening and a lens manually, or it must tune them finely using 
"!" a,lc Positioning device. Even if tuned finely, it was difficult to irradiate light and to condense correctly 
[0006] Then, this invention aims at offering the capillary-electrophoresis equipment which simplified optical-axis 
doubling in order to solve the above-mentioned technical problem 
[0007] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical problem, the 
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.slot where it has the plate-like part material of a pair, and liquid flows on the front face of one [ at least ] plate-like part 
material In the capillary-electrophoresis equipment which prepares a through tube in this slot respectively in the 
location which carries out abbreviation correspondence at the plate- like part material of another side, carries out these 
plate-like part material fang furrow inside, stretches, is set, and changes, it is characterized by having made said slot 
open for free passage, and making an optical fiber lay under the plate-like part material. 

[0008] Here, for example, various glass, a quartz, or Si substrate is used, and those thickness has [ plate-like part 
material ] about 0.2-1 desirablemm. A slot is formed in this plate-like part material by the photofabrication technique. 
A photofabrication technique means the technique which imprints the pattern of a photo mask and produces a duplicate, 
the photosensitive ingredient generally called a photoresist or a resist is applied to a substrate front face, and a pattern is 
imprinted with light. And a certain amount of three-dimensional form is processed by etching etc. from the imprinted 
superficial pattern. 

[0009] the photoresist (or resist) to be used ~ for example, Tokyo - adaptation - although shrine OFPR5000, micro 
POJITTO SI 400 by the SHIPUREI Far East company, and OMR83-100cp can be used, it is not limited to these, and it 
will not be limited especially if a next etching process can be borne. Moreover, the thickness which bears a next etching 
process is required for the thickness, and its thickness which is 1-2 micrometers is common. 

[0010] Projection exposure using adhesion exposure, a stepper (contraction projection aligner), etc. which stick a photo 
mask to the substrate which applied the resist like [ in the case of an integrated circuit with the common imprint of a 
mask pattern ] is performed. Moreover, you may be holographic exposure. In addition, as the light source used in the 
case of exposure, g line (436nm) of an extra-high pressure mercury lamp can be used, and it depends for exposure 
conditions on the thickness of resist material and a resist, for example. Wet etching is mentioned when the approach of 
etching etches various glass and a quartz. Although the etchant is not limited especially if it is a solution into which 
various glass and a quartz are etched, it is common that the solution of a fluoric acid system is used for example. 
Moreover, wet etching (anisotropic etching) is mentioned as an approach of etching into Si substrate. The etchant used 
for anisotropic etching will not be especially limited, if it is etchant currently used in these fields, such as a KOH water 
solution, TMAH (tetramethylammonium hydride), and a hydrazine. 

[001 1] The through tube of the shape for example, of a taper is formed in one plate-like part material. Here, although 
especially the approach of forming a through tube in glass or a quartz substrate is not limited, it is common to use 
ultrasonic machining. Although especially the magnitude of a through tube is not limited, about 0.1 -several mm of an 
opening diameter is desirable, for example. 

[0012] The lamination of plate-like part material piles up by ****ing a slot inside, and performs it. Although especially 
the lamination (junction) means of the plate-like part material of two sheets is not limited, in the case of this invention, 
it is desirable not to use adhesives because of microanalysis equipment, but to join plate-like part material directly. A ' 
means to weld the glass of two sheets to junction of glass by heating at about 600-900 degrees C in a vacuum or a 
nitrogen-purge ambient atmosphere is desirable. Moreover, to junction of a quartz, after carrying out spatter membrane 
formation of the glass in one [ at least ] substrate plane of composition, a means to heat like the above is desirable. 
When joining silicon to glass furthermore, it may heat at about 400 degrees C, and the anode plate conjugation method 
which impresses the negative electrical potential difference of about -lkV, and is joined to a glass side may be used. 
[0013] The formed slot is made open for free passage, and an optical fiber is laid underground. A silica glass fiber 
better known than before can be used for an optical fiber, and it arranges it to either or both by the side of an exposure 
and condensing. The path of an optical fiber makes it correspond with the path of a slot, or is taken as a larger thing 
than the path of a slot. Especially the optical fiber by the side of condensing can gather condensing effectiveness by 
using a larger thing than the path of a slot. The hole for optical fiber laying under the ground may be formed with a 
photofabrication technique like the above-mentioned, or may be created by the mechanical means, or whichever is 
sufficient as it. 

[0014] A linkage is connected to incidence opening and/or outgoing radiation opening of an optical fiber. As a linkage 
although a flange can be used, for example, it is not limited to this. The light source section or a light sensing portion is 
connected to a linkage. Although the light source section can use a tungsten lamp for example, for ultraviolet as a 
deuterium lamp visible and an object for near-infrared and a detecting element can use the photoelectric tube, the 
photomultipher tube, a silicon phot eel, and a photodiode, it is not limited to these. In addition, the light source section 
or a light sensing portion may be connected through the fiber for junction. 

[0015] Impregnation of the sample solution is performed using well-known transfer pipets, such as a micro syringe, 
from a through tube. A needlelike electrode (for example, platinum wire electrode) is inserted in a through tube after 
[0016f natlOn ° f Samp,e solution ' an electri cal potential difference is impressed, and migration is performed. 

[Function] According to this invention, since the optical fiber is laid under the plate-like part material, optical-axis 
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foon] 118 Sl0t ° f plate " like part materia1 ' the h 8 ht sourc e section, or a light sensing portion becomes easy. 

[Example] One example of the capillary-electrophoresis equipment of this invention is explained based on drawing 1 . 
Drawing 1 (a) and (b) show each plate-like part material la and lb, and the plate-like part material la and lb consists 
of a glass substrate. 10mm long, 20mm wide, and a thing with a thickness of 0.5mm can be used in the size with this 
member same [ both ]. The migration slots 2 and 3 are formed in plate-like part material lb by the photofabrication 
technique. The migration slots 2 and 3 are formed in width of face of 70 micrometers, and a depth of 10 micrometers, 
in addition - migration - a slot - three - a part - being crooked - **** - migration - a slot - two - three - an edge 
**** a hquid p 00 i flve .. flve . five five (for example5 the diameter of lmm5 a depth of 10 

micrometers) - forming - having . 

[0018] Moreover, the hole for optical fiber laying under the ground is formed by the photofabrication technique so that 
the part where the migration slot 2 is crooked may be countered, and the optical fiber 7 for incidence and the optical 
fiber 8 for outgoing radiation are laid underground. Therefore, the part where the optical fiber 7 for incidence and the 
optical fiber 8 for outgoing radiation countered serves as the eel section 4. The internal surface (internal surface of the 
crookedness part of the migration slot 2) of the eel section 4 is mirror plane finishing, and the light which carried out 
incidence reflects it multiply by the internal surface. 

[0019] In addition, the linkage slack flanges 9 and 10 are respectively attached to optical fibers 7 and 8, and the light 
source section and a flange 1 0 are connected with a detecting element for a flange 9. 

[0020] moreover, the location corresponding to a liquid pool 5 in plate-like part material la - ultrasonic machining - a 
through tube 6, &, 6", and 6" - ' It is formed. The path of a through tube has agreed in the path of a liquid pool. ~ 
Furthermore, a part of hole for the above-mentioned optical fiber laying under the ground is formed. 
[0021] Junction of the plate-like part material la and lb is heated in a vacuum, and is performed, impregnation of after 
junction and the sample solution - carrying out - a through tube 6, 6', 6", and 6" - 1 A needlelike electrode (for 
example, a platinum wire electrode - not shown) is inserted, and it connects with a high voltage power supply and a 
power controller (not shown) and lead wire (not shown) equipped with the polarity-reversals function. 
[0022] In case electrophoresis is performed with the above configuration, it carries out as follows. First, operators are 
the analyzed matter and the buffer solution because of analysis, and are liquid pool 5-5'". And the plate-like part 
material la and lb of the pair which filled the migration slots 2 and 3 is prepared, an operator - the through tube 6 of 
this plate-like part material, &, 6", and 6" - ' While inserting a needlelike electrode, the light source section and a light 
sensing portion are connected with flanges 9 and 10. Here, the connection condition of the light source section and a 
light sensing portion is shown in drawing 2 . The same number is given to the same thing as drawing 1 in drawing 2 
and 11m drawing is the flange 9 of the optical fiber 7 for incidence, and the flange with whichlUonhects^ndtEe^ ' 
flange by which 12 is connected with the flange 10 of the optical fiber 8 for outgoing radiation. The flange 1 1 
intervened, has connected the fiber 13 with the light source 15, and has connected the flange 12 with the photo detector 
16 through a fiber 14. Since this connection actuation is performed by the flange, positioning of the light source 15 the 
eel section 4, and a photo detector 1 6 can be performed without fine tuning. 

[0023] Next, the potential difference (about 100 V/cm) is given to a liquid pool 5 and 5', and the analyzed matter is 
performed into the migration slot 3, and it pours into a sink and the migration slot 2. and next time - liquid pool 5" and 
5 -- - the potential difference (about 250 V/cm) - giving - 5 from 5" - It goes and the inside of the migration slot 
2 is made to migrate. Light is irradiated by the eel section 4 from the optical fiber 7 for incidence among a migration 
process. The irradiated light performs a multiple echo with a eel section wall, and is transmitted to the optical fiber 8 
lor outgoing radiation. In order that the analyzed matter separated by electrophoresis may absorb light in the eel section 
m^ e -, time Y ° buffer solutlon and a luminous-intensity difference happen, and separation is checked 
[0024] In the above explanation, although the optical fiber for incidence and outgoing radiation was laid underground 
this invention is not limited to this but may lay only the optical fiber for outgoing radiation underground The 
schematic diagram at that time is shown in drawing 3 . Drawing 3 (a) shows a top view and (b) shows the A-A side 
e evation of (a). 31 in drawing - the plate-like part material 31a and 31b of a pair - pasting up - becoming - one 
plate-like part material 3 la - a photofabrication technique - the migration slots 32 and 33, a liquid pool 35 35' 35" 
and 35" -- ' The point which forms the through tube corresponding to a liquid pool in plate-like part material 31b of ' 
another side respectively is the same as that of drawing 1 . It is a point which the hole for optical fiber laying under the 
ground has opened only as an object for outgoing radiation while the opening 36 for optical incidence can open in 
plate-like part material 3 lb the point which is different from drawing 1 . 

[0025] The opening 36 for optical incidence is open for free passage with the crookedness part of the migration slot 32 
the tree passage section is mirror plane finishing, and the reflecting mirror side 39 is formed. The optical fiber 37 for ' 
outgoing radiation is laid under the hole for optical fiber laying under the ground, and the tip is arranged in the location 
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.whicfrcounters the migration slot 32. From the opening 36 for optical incidence to the tip of the optical fiber 37 for 
outgoing radiation serves as the eel section 34. In addition, an optical fiber 37 can condense efficiently the light which 
passes the eel section 34 by using a thing thicker than the cross section of the migration slot 32. Moreover the flanee 
38 is attached to the optical fiber 37. " ' 

[0026] With the configuration of drawing 3 , in case electrophoresis is performed, it carries out as follows First like 
the case of drawing 1 , operators are the analyzed matter and the buffer solution because of analysis, and are liquid pool 
35-35"'. And the plate-like part material 31 of the pair which filled the migration slots 32 and 33 is prepared. An 
operator connects a detecting element with a flange 38 while inserting a needlelike electrode in this plate-like part 
material 3 1 . The connection condition with a light sensing portion is as being shown in drawing 4 , and is connected 
with the photo detector 42 through the fiber 41 for junction by the flange 40. 

[0027] Next, the potential difference (about 100 V/cm) is given to a liquid pool 35 and 35' like drawing 1 , and the 
analyzed matter is injected into the migration slot 33 in a sink and the migration slot 32. and next time - liquid pool 
35" and 35 - '" - the potential difference (about 250 V/cm) - giving - 35 from 35" - '" It goes and the inside of the 
migration slot 32 is made to migrate. Light is irradiated by the eel section 4 from the opening 36 for optical incidence 
among a migration process. The irradiated light reflects in respect of [ 39 ] a reflecting mirror, is transmitted to the 
optical fiber 37 for outgoing radiation, and the fiber 41 for junction, and results in a photo detector 42. In order that the 
analyzed matter separated by electrophoresis may absorb light in the eel section 34, the time only of the buffer solution 
and a luminous-intensity difference happen, and separation is checked 
[0028] 

[Effect of the Invention] According to this invention, since the optical fiber is laid under the light source and light- 
receiving side, fine tuning for optical-axis doubling becomes completely unnecessary. Moreover, the rate of condensing 
can be raised by making the path of the optical fiber by the side of light-receiving thicker than a migration slot 



[Translation done.] 



